Abstract -Role of host-selective toxins and phytoalexins in host-parasite interaction was investigated from chemical as well as phytopathological point of view. As the results of phytopathological studies on host selection by Alternaria mali and A. kikuchiana, the causal agents of Alternaria leaf spot disease of apple and black spot disease of Japanese pear respectively, AM-toxin I, I1 and 111, and AK-toxin I and I1 were isolated as the primary determinants of these diseases , chemical structure of which were elucidated to be (la). (&I, (&I, (&) and (3) respectively, and the proposed structures were confirmed by total syntheses. The isolated crystalline AM-and AK-toxins showed not only extremely potent host-selective toxicity, but dilute solutions of these toxins also induced the same necrotic symptoms only on their host plant tissues as those observed on inoculation with the spores of the causal fungi. Structural features of the toxins that express the host selective toxicity were also analyzed using synthetic analogs of AM-and AK-toxins.
INTRODUCTION
The complex processes of infectious plant diseases caused by some fungal pathogens are summarized schematically in Fig. 1 . Various types of biochemical response between host and parasite in plant diseases have been postulated by plant pathologists. It is widely known that small organic molecules play impotant roles not only in the infection process but also in disease development: that is, in some cases toxic substances arise from positive offensive reaction by fungus itself, and other cases antifungal substances such as prohibitin, inhibitin, post inhibitin and phytoalexin are released in the host tissue as defensive substances(ref. 1) . However, at present, the most intriguing problem in plant disease is "hostselectivity of the pathogens"; in plant infectious disease fixed combinations are observed between pathogens and host plants. Here Alternaria mali and A. kikuchiana cause leaf spot disease of apples and black spot disease of Japanese pears respectively, and produce necrotic blotches especially on the leaves, shoots and fruits of susceptible cultivars. However, great differences in tolerances to these diseases are observed among apple and Japanese pear cultivars (see TABLE 1 ). As the results of detailed plant pathological experiments on these diseases, Sawamura and Tanaka observed that the culture filtrates of these fungi induced the same necrotic symptoms as did the spore inoculations and they suggested the presense of host-selective toxins in the culture media (see s. and r. are abbreviation of "susceptible" and "resistant" respectively. n. t. means "not tested".
AM-TOXINS, HOST-SELECTIVE TOXINS PRODUCED BY A. MALI
A. mali produces host-selective AM-toxin I (alternariolide) (la), I1 (5) and 111 (&) which are analogous cyclic depsipeptides containing unusual amino acids. Chemical studies of them has been extensively developed by two groups in Japan. Both of them proposed the same structure for (la) and our group reported further isolation and structure elucidation of (lb) and 
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~o -~N I * The values indicate threshold concentrations inducing necrosis after 18hrs when a droplet of the sample solution was placed on the bottom of a young fresh leaf of cultivar Indo.
AK-TOXINS, HOST-SELECTIVE TOXINS PRODUCED BY A. KlKUCHlANA
For more than 50 years, black spot disease of Japanese pear (Pyrus serotina Rehd.) caused by A. kikuchiana has been one of the most destructive disease in pear orchard in Japan. The most popular cultivar, Nijisseiki, is highly susceptible. The report on this disease by Tanaka (ref. 6) , which suggested the presense of host-selective toxin(s) in the culture medium, enticed natural product chemists in Japan to try the isolation of the active principle(s), and as the results several phytotoxic metabolites were isolated from the culture broth of A. kikuchiana, but none of them showed host-selective toxicity which is characteristic of the culture filtrate. However, isolation of the host-selective active rinciples, all of which also c-,S)-9,10-epoxy-8-hydroxy-9-methyl-decatrienoic acid as one of the structural moieties. The difference between AK-and AF-toxins is observed in the geometry at the 2, 4 and 6 positions of the decatrienoic acid as well as another moiety. AF-toxins contain 2-hydroxy-3-methyl pentanoic acid in which the 2-hydroxy group is free in AF-toxin I1 and esreified with 2,3-dihyroxy-2-methyl-butyric acid and 2-hydroxy-2-methyl-butyric acid in AF-toxin I and I11 respectively.
In spite of the difference of the geometry on the trienoic acid moiety, both AK-toxins and AF-toxin I and I1 exhbit selective toxicity against Nijisseiki (see TABLE 1 ).
In order to investigate the structural features of these compounds showing the host-selective toxicity, we performed stereo-selective synthesis of AK-and AF-toxins starting with Vitamine C as a chiral synton (scheme 1) (ref. 26 and 27). The following conclusion is obtained from the results of bioassay in TABLE 3 using the natural and synthetic analogs of AK-and AF-toxins. 1) The absolute configuration at C-2' of N-acetyl phenylalanine in AKtoxin I1 does not affect the toxicity. 2 ) The absolute configurations at C-8(4) and C-9(S) in the epoxy-decatrienoic acid are indispensable to the toxicity in both AK-and AF-toxins.
3) The geometrical arrangements and the free carboxyl group on the conjugate trienoic acid are not indispensable, but the length of the conjugate system affects expression of the toxicity. 4) All of the biologically active compounds indicated the host selective toxicity. (2)
(2) 
PHYTOALEXINS, A V E N A L U M I N S , ACCUMULATED IN O A T
Relationship between phytoalexin production and specific expression of resistance by host plants was demonstrated in crown rust disease in oat (Avena sativa) to the causal fungus Puccinia coronata f. sp. avenae. As the results of experiments, we isolated and identified three antifungal compound-, ). One antifungal flavonoid was isolated in the same quantity from both healthy and infected primary leaves of oat seed1 ing (cv. Shokan) and identified to be 0' ' -rhamnosyl-isoswert icin (4) . The two steroid saponins were isolated from injured oat leaves and they were identified as 26-desgluco-avenacoside A (&I and B (z). These compounds are easily converted from nonantifungal precursors avenacoside A and B present in the healthy leaves by enzymatic activation of 8-glucosidases. However, specific accumulation of avenalumins (6a), (&) and (I&) was observed only in the case of incompatible combination of oat cultivzs and P. coronata.
These compounds were not also isolated from uninoculated healthy oat leaves as well as the leaves infected with compatible race of the fungus. Their structures were determined to be analogous 2-substituted 6-hydroxy-4~-3,l-benzoxazin-4-one, (&) , (6b) and (6c) respectively. These structures were confirmed by total syntheses and phytopatholzical significance in the rust infection were investigated (ref. 33). As the results, production of avenalumins is involved in the specific resistance of oat cultivars against in compatible crown rust races. 
